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1020020053759 
[Ml 

[2fM 4^S] 



2003/8/28 



CHEON.Woo Jae 

720124-1711018 

790-755 

2SJ§ ^^^^e^ ioim 

206S 
KR 

mmm ni42££i soil s\m as, mtxm *H6ossi ^§ 
oil £j& msi^af m s?ema. CHBI2I 

01^^ (oi) 

29,000 
10,000 s 
0 S! 
269,000 SI 



20 3 
10 a 
0 a 

5 m 

308,000 3! 
154,000 S! 
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1020020053759 %^ ^^1-: 2003/8/28 

5- ^#1H ^ 3 «H<£-g-7l tfl^fl PDB(Potato Dextrose 

Broth Dif co.) «fl*HH ^WStr *Va*W*l ^€ ^°l^r 

KBFERI 20T051- ^#^>ZL, ZL ^eMH, 3lB£Aoj ^ K-<^1 

*l^-*r 4^", ^ tifl^H -frSSl Aflebfl ^ *g^*r 
£ 6 

-31*fltifl*l, ^^tifl^l , ^#S f ^14^ ^ s"°rS., ^l^r, 
6 flS^ e] ^sM^^CAgrobacterium tumef acience) 
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1020020053759 %^ <£z\: 2003/8/28 

$.0] t^£2j ^§-«fl°<Hl o]^ ^q-^- #o)^ 

{Method for producing mycel 1 ia-infected young pine by coculturing Tricholoma 
matsutake and aseptic seedling of pine} 

£ ^l^^Hl*! -S-^*r ^ KBFERI 20T05^ <^H<# a>;*13E°1 

5. 2^ ^°}& -ffcE.^ A^ S o]cf. 

S. 5^ ^o] ^A}^\ 7 } -fKB.fi] A>^l£olcf. 

£ 6£ ^^tr ^M-r- 4^fi] A>^l £ o]cf. 

£ 7£- diM--?- -fKB.fi] ^le^l ^tr A}^l £ oli^. 

£ 8^ it+f- -fKH.fi] ^leofl ^°Jtr 5^ ^^°]^ A>^£olnf. 

S 9^r JE^fi] H#)*V PDA Jl3]wfl*l -^MH 
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1020020053759 %% «^^>: 2003/8/28 

^°]^ A A(Tr/choJoma matsutake)^: ^A^^iBasidiomycot ina) ^-§-*H^^-( 
Agaricales) ^ Tricholomataceae)^ ^\^= ±.^\^- , 

^fl^ ^7} ^o)n)^*- ZL^V^ S-JL^ ^ # ^-cfl 

l-^-€-3-#(l-octen-3-ol), 2-^-^(2-octanol ) , l-^Q-octene) ^ 4- 
pflig Aluf^o] E( 4 _ methyl c innamate)7> &t}. ^o^aI^ (3^)3] 7}-^ 

olw>e}7l^ ^^^(1999)^ 7lifl #<*fi ^ofl ^^*V 01 
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1020020053759 %^ Q*}: 2003/8/28 

1-<H ^1^7flBfl7> °1^-<H*I A}$}7\ o]^ ol^-s ^2fl^ ^o]7flafl7l^ ^1, 

^ol^^o] #^*>^ ^oflAi ^ol^^c]^ ( ^ E( cy^ H ] o. :£i ^ £ 

#^lwl^# ^ *<>1»1$M -fl-Mfe #*H# 

h*bM, ^~r» fl* #33 ^eu-^o] o>q^ ( ^^i^o] ^o.s.*q & 

°1 ^}*11 «fl°<J= * S*}*11* *ol^^H ^Hl ^*1b1# £°<H ^ hj- 

^0)14 ^oi^A4 aHH-)HH 5L7>« 3*r*H H o v ^, 5^7> #<4&xr 

^°1«13H <g±± #X}6\] O) M ^ A>^.*>5|0.U). ^-A>^ 

a«r, <>>£HH ^1*1^* ^M^Rr ^€ «r^l ^ 

€ 5o] ^ol^o]^ n oJJf^. ^-o]^- tij-^ol &&.o^, JE^ ^ ^ ^a>§]. 
*1 ^^Hr 
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1020020053759 %^ 2003/8/28 

<is> a. igj-tgo] ^-71 ^-^^r ^-g-*r wfl<#-g-7l iflofl PDBCPotato Dextrose Broth, DifcoA} 

*fl#)«ti*HH ^l«fl<#tr *r<3^ ^B^HH -g-Bm KBFERI 

20T051- n. % HSf ^5)1 zl^ 3]HS.^^ K-^^lafl^l# 

^o]^<q. ^ «fl<#*H _o_-u^ 4^o]] ^^s. ^-o. 

<16> o]^ t a. ^^l^ol 

<17> ^ o. ^-a^ ^o^^ 7>^^# ^ Bfl<£^ 4,0)^- ul-o] 

^ KBFERI 20T052] 7>^^1# #<gflfl*H ^fs 4ii-Hr ^oj-s^ .3 ^^£^f 

<18> ^x$o. ^o]^<4 ^upp. Jf-g- ^-o>S.^ ^■f-Hfl° < H| 3*1 ^15" 

H.» ^*Rr y c^^l ^rtr ^3 AS, PDB tifl^HH ^^lwfl^tr *°l^r -g-^r 

°i -g-^flt-* 1 mL # 0.010 ~ 0.020 mg^S #M 

Hfl^-8-71 h>^-°11 #31; ^er^Hsq- ^5flzL^ 3*|H5L>i# 80 : 1 - 23 
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1020020053759 2003/8/28 

#31; K-^*(N*] 1L» 7)^SLS. NH4NO3 1.65 g, KN0 3 0.2g, CaCl 2 -2H20 

0.002g, KCI 0.02g, KH 2 P0 4 0.2g, MgS0 4 -7H 2 0 0.9g, (NH 4 ) 2 HP04 0.2g, NH 4 -Tar 0.5g, 
Fe-Cit 0.5ml, H3BO3 0.031g, MnS0 3 -4H 2 0 0.01516g, ZnS0 4 -7H 2 0 0.0086g, KI 0.00083g, 
Na 2 Mo0 4 -2H 2 0 0.00025g, Thiamine HC1 100/zg, D -^^## l.Og, JlS.^## 0.5g, 
91 0.3g ^ 3.0g ^ %7}*}5l M-H^l^ ^^IItS *fl^ pH 5.5 - 5.6 

t 6 }5}oi ^^r z)<>l7> 3 cm 91 ^ ^VS.* #7} ^^-^ K-^^lafl^ll- S^-fV # 
<*tafl*l ^ofl ufl<£-g-7l<2] <£tt #31; #7l ^-Tflofl s}s}o} .^q-JjL 

-ft-B.^ ^ol^- afl<£*ll# 15 25°C, 24^1?i 10 ~ 40,000 lux ^ # ^ *}o\}x) ^ 
afl<£*Rr #31 5. ^€4. 
<19> o)^> ( i£^o] ^^l^oi « 0 V^^- #31^5. il^^f. 

<20> l£3L a^MJ: ^» afl^Zl^ ^ ^ £3] 

<2i> ^upf ^o]^-^- ^-^Hfl^>7l ^-^afl^# i^Kr aflo^yj^. ^ 

f>}5l 12VC, 20£-?>, 1.27l<y- «HM Ji^ ^tb^. #7l aflo^^ ^a^^ ^ 

7>^3 yfl^ °1^* ^^tb Hfln7lf A>-g-^Ho> ^icf. Ol^^- J13^ 
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1020020053759 #^ Q*}: 2003/8/28 

°l^£r wfl°^# ^^H] 7j£) o^-i- ^1 ^oc], ^5.3). aflo^o]- rf^. ^^oj 

*fl-f -B-8-^. * 7}^ f-el ^tfls ^ 7}<2]*i ^s-^- ^l^cf. 

<23> a] 2VM1: ^MM^ £2La± KBFERI 20T05^ 35^*1 

<24> -# 7 j #7jHH *fl^ ^ JH^ «fl<y=-8-7l vfl ^ofl 7}<£*V -frHfl^ 

KBFERI 20T051- 

* A|~g-sflo)*VtK u}-^ ( -M. Gene bankofl -s.^ IXS> 5 .8S^^1 92 18S^-^ 
<*tflo] ^<go] 99%ol^v ^.o] $-0}^ KBFERI 20T05S Gene bank<Hl ^ 
^>-§-*>^cf. ^7l «£°lS-a- rty<&s}7] -sfl«fl PDBwfl^l(DifcoA»# A}-g-*H , <*« «fl <#th 

❖ °l"3"^r KBFERI 20T05^ 5"A>^ *3<He|S z}7) 3. 1^ *fl2:€ pH 5.6^ 
K-^^|afl^lS. Tg.6)| cf-§-, Waring^ ^ 7>^*V £-4|7l<?l 
31L91* A>-g-s>^ K-^laflAlsq- ^1 3.7} £ ^-ifl^Jl -f^tfl vflofl^ -#7HH 
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1020020053759 #^ 2003/8/28 

#71 ^A\n)Wr 10 mL -8-^2)^1 ^JL^- ^#s>^cf. 

K-^^U]]^^ ^Vjiofl iL^>$^7> 5°C ^1*>^ ^SL^ ^ol^-3|. ^-^1 -g-^^o) *]- 
4. K-^H*1 5 mL^ 0.050 ~ 0.100 mg ^f^£i}. £2: 

Till- 205] ^^-o.^ ^M^. ±^ 

°\) 7HJ- 3- ^^-g- nl*H ^^^ol ^^JE. -y^^nV ^o]^o} Ji-^ a§ 

BB|.5^ ^.g. JIB^^ # nfl ^^0] ^ t^t} J7 ^-^cf. 

tfl «>rt- Tgofl pH 5 5 5 6 ^ K -Jl*ll«1Ml- ^7^ ^ ojt}. 

K-ZL^lHfl^^ ^« £ i=. 5. icfl 7l^fl£l^ pHxr 5.5 ~ JL^Rr3l , 

^iH^-S. 7li«<# a] a}*} P H^ 5.7 - 5.8 ^^afl^ pH^r 

5A^S.°)E.S. ^ 7\7] ^tifi^ofl K-Jl^tiflxlo) pH # 5.5 ~ 5.6JL5. 

S>5Si}. 3^, ^«>^ 4^1 tiflo^ ^ ^av^oI t^^h^. 

fe°l7l ti})<#-§-7l Lfl 7pJ- ^ ^ofl ^*l*Rr K _j7^afl^o] Q ± <£o) 

^ ^0)^9] ^^1^ ^oIji ^q." /ile^^ ^^nf. 
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1020020053759 %:^ 2003/8/28 

wfl^l^ ^r^£- 2 cm°l*|-3. *>53 o.^ , w>^*>t)1^- 0.5 mm7> 3^*>t}. , M^r 

<28> [a 1] 







NH4NO3 


1.65 


if ma 




p-p 1 . on a 


0.002 


KCI 


0.02 


KH 2 P0 4 


0.2 


MgS0 4 -7H 2 0 


0.9 


(NH 4 ) 2 HP0 4 


0.2 


NH 4 -Tar 


0.5 


Fe-Cit 


0.5ml(l%) 


H3BO3 


0.031 


MnS0 3 *4H 20 


0.01516 


ZnS0 4 -7H 2 0 


0.0086 


KI 


0.00083 


Na 2 Mo0 4 -2H 2 0 


0.00025 


Thiamine HCl 


100//g 


^<>H?#»(Malt-extract) 


1.0 


JlS.^-^# (Yeast-extract ) 


0.5 


(Casein) 


0.3 


ii^CGlucose) 


3.0 




al^]Hl)^lAl 10.0) 


^^-^(Phytagel) j 


^0. 2.0 
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1020020053759 #^ ^7}: 2003/8/28 

3. ^5^0] E^. ^3)]ZL^ 3E)HS.^ *^#£* ^ZL iq-^- ^71 ^«fl 

<3i> #<*ufl*lofl A>-g-<g ^el-olH, >i5Hn^ 3)SS.^# 80 : 1 ~ 2 Hl#S 41^ 

dl ^efolB^ H^iLS #£-g-£LS ^o] , cfs o 7 | fo m -^-7l#ol t] 9] ^ 

*fl*>*l afl<# Al K-Jl^ltifl^lM- «aj*fltffl*l<3l ^7H1 21 3ilH2.^ 

iL^* 3*0 ^-g-^o^cf. s.^ ^sflzL^ nlBS-^^l °Hr ^^Hrtfl o] 

^ 7 <KH3* ^71 nfl^-olcf. Hfl^-g-71 tflofl ^o]^ol igaj-^ ti floj:^ 7l ^ 3 o_ _ ^ £ 
^•#JjL«- 4^ -B-7H1A-1 #^i£ ^ ^tJH^ #71 #7lHH ^0^-7} Hflo^ 
7H1 #ol^^ ^ ^oj^l #£» -f<H K-ofl^yfl^^. ^7>S><^£ #ol^5l«- 

<32> fV^ > a 1^ «fl^l^«. S o|) ^«fl afl^ K-«S^1UI)^1* 121 TC, 20£-?i ( 1.27l<y- *V 

oflAi ^<5>ji o]& 13 ^ K _ofl^H fl ^ # cL^tfi ^ofl*| zl- -g-71 # 100 mL^ ^# 
£ ^7}afl*H ^cf. ofl^afl^li- ^01 ^7>^s.^l wfl^ # 7l?>^°> 
H o v ^m t £U, 4iM-¥- -frs Al ^ ^ 5U4. 

<33> J iSiZl; ^3 -£-51 g #<*afl*Hl g^g^ ^7^1 

<34> iM-^f ^7Hl^i ^-g- riupf t°Ut T^^f^--^ 7><^ $\ 

3. ^N-Tfl #71 3#7iHH ^flS^l ^#£2j- K-^^l«fl^m if-t!- ^"^afl^Hl 

^1#^>J1 #71 Hfl <#-g-7l<^ 
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1020020053759 #^ 2003/8/28 

<35> t^, ±^ *go}3_^ °) 7 ] <$ij\^ t ^upjL 70% ^^#5. 10 ~ 60^ ^ 

* 0.5 - 3%^ ^r^^BfK^ 2%)ofl 1 - 7-g-?J t-g-tr l-^ofl 3 - 4 

efl* -B-^l *ti^ TrHe]<yE h.^^ (Nutrient Broth, Scharlau^V afl-g-) 

°fl < 5 >7f(Agar)l- 8g/L # ^7>*V ^ ^-g-e] <Hs}-g- 3HBeM4H £^tr ^ #*lui #7l 
1i:°H)*H 15 - 28°C (^^^8rH: 23 - 26°C , f^f ^V^tt 24*C)<^1 

^^l7> 3 cm*]^ ^ 3 cmo]^-<y ufl^ *1 ^e|^7li4 ^S*}^ ^ 

Al^r 7><£ #*>7fl £^#£<*l| 2 cm^ 

<36> 5^1: M^J; fl» tffltt^ 

<37> O-t^ ^ofl ^ol^A]-7> #<?3S.* <8^*>7l fl*fl, -S-71 

wfl^l* 15 ~ 25°C, 24*1?> 10 - 40,000 lux % S# Hfl^tr^r. 

<38> ^tiV^tl Hfl^S^- 15 - 25 °C °H 20°C1- ^>-§-*r 

^^di o]^ ^#^15.^ -B-^7> x\ »a]Eis 3-g-*Rr o}ns«l-^|- 
^ 54 a] <&^(Agrobacterium tumef science)^ *1 ^^jes. 20 °C 

» 3J°M, 7 r # % S^^r 10-40,000 lux^^l °1^HH 7><g^ 20,000 

lux ^£oM <y^^ 0.3. 20,000 lux wfl ^-g^l Jf-^q.^ ^«fl t ^ 

tg^l^ ^o] -.^ - ^)2jo S #7>^^>H.S 7>^^-2f 7H> -a-A>*r 
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1020020053759 #^ U^: 2003/8/28 

24^1 # 8,000 lux °1 ^#^1 ^ ^ ^ o. Tj]^^ o^^s ^ 

SSth ojj=L olsfl ^ ^o] JjL^ ^ol^ol h}-^ <go] ^ 7j-<g pfl7>q#^- 

<39> J 6^-7^1: #^5. 3^ gHmTfl 

<40> a o > 7 | o. S ^ ^ol-g-^ ^ a)1^*V * , #<^B.^ A^e^l ^=#)« 

^l^^ ^^^1^ ^ 3l*Ha*13*HM ^M-t- ^3.2) 

£2j iflS ^<y*V ^ A >^ ^» 3 3 th}. 
<4i> a o v 7 ) tifl oj: 70 ^ o]^) #<*-g- S^-oi^- ^ 5U&^1, Hfl 7 n ^£ ^le^ ^> 

^-Efll- ^ ^ ^ &Sh=h ^"5-^ MMNCModified 

Melin-Norkron's)«fl*H wfl^lM ^ ^\ 49 ^Efi*j<?l ^oj 



<43> A] ofl 

<44> ^X\d\) 1 : ^o]«^ aflOj:^. 7l# ol-g-^j- ^qjjL ^Ol^ #<£S.°] tiflOj: 
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<45> iQrTgcq ±1^3?- ^ojg- <£7] fl*B. ^l*^ «fl°^°ll £ 4°fl 

^Jl ^lHfl^t!- KBFERI 20T05 *H^1» ^-g^r 5 mL ^ 0.075 mg ^ 

£t #7l ^-C^l^H ^^*>J1, H $H ^sH^^f ^Izz.^ 3]B£it 80 : 1.5 «1 
#3. ^ $ 7>s> Jl P H 5.6^ K-^^lHfl^|# 4 

tifl^ofl *1^H ^r^-i- ^-71 ihM-^ -frB.^ ^<>1^S 20 °C , 24^1^1 25,000 lux 

s ^ ^ ^ ^o^v g. A> ^ ^-Hfll- ^S^c}. 

<46> oln|l ( R-^lufl*!^ 5.0 mnHS}S *H , ^4*1^ ADVANTE<>}^ N05B# a> 

<47> SE?h ^tifl^l- $)¥-^r 7l^«fl^l^ ^o]77\7.) <£j=L D j^ 

^ ^-fr *fl7i*M ^-g- ^ ^M-^- /fle^ -fl^-fr 11^54. 

#<g£. ^1 ^w^o} ^4 0^^.03 o.^ ^^^c]^^]^ ^ 

-¥-^-^^.5. MMNCModified Mel in-Norkron' s)afl*l <Hl *K^H ^ 

30-15 
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^ 2003/8/28 



<49> 1 : £2*^*1 W °£zM£ ^Q}^2] A] 3, 

<50> ^ofl A}-g-£| ^o]^-^ *}.<£aV ^ol^oflAi A>-g-s>$o.^, ^ 

^o]^A4^. ^^^V ^ 8^R> i^H # ^4 <&%*f 0.5mm3^ 

£^ 37lS ^-g- ifl<H a 2^ ^-g- &<=)} 4^ pH 5.5^ MMN «fl^H *1^>JI 

PDA afl*HH *°l^>^rSl^ sl^^rS^l 231C±0.54M 60°^ 
n°^}<&A. ^7}9\ Bfl«£ * cflef 98% 35:0) &o]ft^ ^vflsatf. 1^ 

^ #7HH £-5^ ^^1^7> Gene bank^l ^^-^ ITS, 5.8S^^1 ^ 18S^-^<^ 
^ 99%°] # #^^r $-°J^r ^°}-5}JL #7] rDNA >H^* Gene bank<H] 2001^ 4*1 

3^^1-S ^■'flJi. AF367417# ^*>fe #7] 4^1^r» 

KBFERI 20T05S. ^SV^M" 7h<3# ^°1^3HH &e]tr ^°l^r ^ rDNA 
ITS, 5.8S#*fi ^ 18S^£-<3^tfl^ A^sf 99%°]^ #^^r 
^ £ #<3S. ^*fl *}-8- 7>^*>rf. 

<51> ^2] ±^ &o]ft ^71 *jO_S.*| ^7H]A-1 ^<gAV 

^o^^o] ^Hl^H*! ^b]^ ^l-g-^r KBFERI 20T05«- PDB wfl^CPDA wfl*HH °>7>« 
*fli2])°IH ^ufl^ ^ 5*>*H ^<HB]« *>**M, 4 v 7l ^o]tH^ 7\^]^ ^^o. 
3. pH 5.0^ t^S. ^^l^V^cf. Waring^ ^ 7>^*V -£-ifl7l<y 31L91-§- A}-g-SH 

10 mL-R-s]3r)^o_3. #J1^- 3^*H $-8*K£^- ^nf. ^oj^o) 3 

5 mL^ ?dS^^ 0.075 . 
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<52> [g_ 2] 



u n ^1 oTT 

titi ^ 
°rj 1 ^ o 


JVUVIJN 


run 


— uTtt 




O.U 






V INH4 J 2111 U4 


U. 






KH 2 P0 4 


0.5 






MgS0 4 -7H 2 0 


0.15 






CaCl2 


0.05 






FeCl 3 


1.2 






NaCl 


0.025 








10.0 






Potato dextrose B. 




24.0 




ThiamineHCl 


0.1 






PH 


5.5 


5.5 




^(•7)-(Agar) 


15.0 


15.0 




^ -f 3i|: 1L, ^fi 





<53> 



<54> 



#71 dti-HF -R-S.^ ^iM-^- #7>1- 70% ^1^^ 60s?J ^*ltr * 2%9\ 

4-g-?J: ^^^>JL 10£?> *g^Ml 3 *H1 *MI*r£th #71 #7]-^ ^ 

5- #*fl» -rV^ltb *fl^ ^# SMjl ^-3-=! ^ftBel^H (Nutrient Broth, 

Scharlau^r ^>7>(agar) 8g/L * ^7Hr ^ <^_g. 3]lB5l^4Hl £-^ r 

*j #71 ^-c> W fl^oil *1#*H 24 °C -fKESHtt}. tf-a ul^ofl ^. 

^3*1 ^ 1k°}3- -id^*H ^^17> 3 cm °1*K1 ^°m°l # 

^tifl^l -§-71 ^ofl xl^^u} 

* #^*H #<g«ll*l ^ 7l^Wfl^|ofl ^Hjj-O^ 

<56> ^a^l 3 : #^11*1 tfl ^ K-^^lMfl^l^l ^)la 



<55> 
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<57> il}^ -B-S.1- Hfl°^>7l ^*fl A>-g-*>^- ^E^ojB^ ^SflZL^ H\ 

Sfi-it 80 : 1.5 01 #5. 4^ 3* ^>-g-*>^ , -§-7HH ^ ^tlHH * 

<58> S. l°fl 7]7l]^ Sofl 0|-ef ^IS^ K-^^ltifl^ll- .H^ ^-g-^JL O]^- v|z| 

*V ^ K-^^afl^ll- -f-^tfl iflaj)^ z| ^-71 ^ 100 mL^ ^^£^1 

<59> ^X\d\] 2 : «fl°J=-§-7)l- ol-g-^- ^upf ^o]-g- ^ 

<60> Mj-^fi] ^u}^- ^o]^ 7^n f £7} o^fl ^ 

Sf-^r iJH ^aHI ^is^] H ^*fl ^2*1 ^o]^ KBFERI 20T05^ 

5 mL ^ 0.075 mg ^JES. *H 10 mL~ft-eN ^-§; a>-§-^><^ ^o] 

^fi] ^j7= =l $)°\] -#7} ^A]^ icq 3^ of 5} afl^ 

^^MSf y.\ -g-7] 100 mL^ K-^^ltifl^# i$) 2 $) fJ-'S-g- ^ 

#°l^r« 20°C, 24*1 # 25,000 lux^ #sJ-# 33hf"i- 47l °1^M- -^-^1^] wfl^ofl 
*\ ^ tifl^V^Cf. #7} Bfl<S*]l« ^ yfloj:^ ^cgc 2: 

a>5>ji, ^ni^ ^#^*1^ ^ #7}^*1^HH iupf -H-s^ 2 

3 5-A>^ ^^^>^Cf. 

xfcS} ^-e^ ^o] ^ol^^o] ^4 c^^cgo^ ^l^ul^HH 
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« ^ SZSt^, ^ »V2 70°J oliflofl ^-^o] ^-o]E)^cf. 

I^S ^f^-^-S. 3#^H MMN(Modified Mel in-Norkron' s)«l|*H ^ 

<62> ^-7)0^ ^ol ^A>^1- ^o^o} ^y f rl-«Ho|l ^ vfl ^ 

^^ol]A^«-Ei Oj-^A^ Jl^ A^SH iLf° ^4 ^o]^-^ ^7}A]7J 
^. 

<63> feafl 1 : Bfl<fl-ff7l<3l ^ 

<64> igj-tgcq ^q-^ ^o]^- 7j-<gn f <^7l ^*fl, il}^ -H-aS]- ^ol^o^ ^yfl^o. 

-§-7loll ^^>C^ ^ ^JL ^£ #ol^o] 3=^*)- «J gol £ 30} ^EflS. 

wfl^^ii- ^ i2rc, 20£# , i.27i <y- ji^t #^>53^. #7i mm-g^i 

<65> ^A]^l 3 : K-3L^Wfl^l» S.^ ^ ^OIAJAJ-^^O^ aJ-SS. o] -g-^J- ^ 

<66> M^o] ^ol^- <^7l ^tfl ^r>7l IS} wj-^ofl ^2:^ 

K-ol*IM*l# 5E#tb Hfl°<J : -g-7l xflcHl ^aHI icq ^is^l 1<H1 sl^l] *fl2*l ^°1^ 
KBFERI 20T05^1 7>^^1» ^-g-^ 5 mL ^ 0.075 mg #^=1 10 mL-fr^^ 

^ ^>-§-*H ^w^^ofl #J1^- ^^VJl, ZL 3H1 ^>7l afl^ofl 2^1 ^ o. 

5. ^12^1 ^ol^AV^S.«^4 z| -§-71 50 mL^l K-°-Ml tifl*l-& 3c -H -^a]^ ^2^1 
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^7} ±^ -B-SSf ^ol-g-^-i. 20°C, 24^1^- 25,000 lux^ 1} 47l oj^Kg- 

^s. 4^ *j=ol ^oltH^^ ^4 <n*i*>53i^ ( ^afl^l^sHM 5^- ^ 

» 33^" ^ Sl&i^, ^ afl^ ^ 70^ °1 ^13534. #<3^ ^-e^ 

^5-3 MMN(Modified Melin-Norkron's)tifl^^ *1#3H tifl<y=*j. ^ 

<68> afl^l 1 : K-Jl^1tifl^l# jL*j-?> tifl^7l^ ^ ^ ^ 

<69> a. M}-^ ^Wflo^o. afl o o l:^ 7ll . ^^ofl ojo^ 

°1 Si ?H £ 3^1 ^Efls afl<#-g-7l# z]}^*}^ 12VC, 20-g-^V, 1.2 

7l<y- «HH ^ #^>S^-. ^"71 tiflo}:-g. 7 j # ^ ^--g-cflji. 7><^ i£ 

* ^1*}53^. ^"71 ^ Hfl<£-g-7H pH 5.6 6 J I 121 t 1 ^* li K- 
3L*flHfl*l» ^tfl i^HH ^*H, 2 cm ol^>s. ^*>^, «V^s> 

Tfl^ 0.5 mm ^r^^. 
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<70> ajlaafl 2 : #<*Bflxlifl ^Ql^iM^M K-^^lBfl^l^ *fl3: 

<71> M. ig^o} iupf ^-£f «fl°^>7) ^*fl A]~g-sr}^ #1=^ 4^1 4 

7}±t %7}f>}<&^. °M, JE. 1^ 4^ 

pH 5.6*1 K-^^ltiflxll- 121 TC, 20£-7j, \.27]<& «HM °1« ^tlr K-^ 

^lwfl^l* ^tfl ifloflAi zj- %. 7 \ ^ 50 mL q ^7>*>^cf. 

<72> ^a1<^1 4 : K-jtffl|Hl|*l» X^-tb tifl^-g-71 xfl o}^ <£o]^- 

<73> ^M-?- 7 p^S.I ^71 ^«fl ^Aj^l 3 o) ^afl 1^ tij-^ofl ^*fl 

^ KBFERI 20T05^1 71-^^11- 5 mL ^ 0.075 mg ^5.5. «H 10 mL-fre)^ 

U-^°fl ^ ^t^tf^ 4 -8-71 # 100 mL^ K-^^laflxll- ^-ZL 12) ^ 

^■ZL, ^-71 jfcuHf- -fi-5.<4 ^oj-g-^-i. 20 °C , 24^1?i 25,000 lux 3] ^Jt}^ ^^--f-^ 47} 

^M-^ -frs^ ^le^ ^si ^<y*v -3-^ #31* 
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^7] 4iuHr #5.4 ^ ufl^tb ^ ^4, £ 54 g 

1^4 5^7> ^M-^- i+eJ-^o. ^ , afl^o] ^ e <q 

5^ ^0)^4 ^4 <y*lS}£Oui, £ 6ofl 44Vt 44 ^^l^nl^^H^ 

^ ^°J*}Si^, £ 74 51 84 *2 3^*1 3iHH iol^ 

4 S2j tfls. ^^tb ^*}4 -5^1 ^453^, ^ «fl<£ :f 70^ °1^H #<3°1 ^ 
4^4. 

#^4 ^e^l ^^-1- MMNCModified Melin-Norkron's)wfl^Hl 

*1#*H Bfl^ ^4, S 90fl 4^\+ 44 ^-O] ti fl<# afl ^ ^ ^. A> ^Efl^O] 2. 

^°1^4 ^*l-$!4. 
[^4 Jl41 

-f-*iH -¥-3- ^4^ t°}s^ «fl 0 <J=*M i^n^ TbHI 3^15- D J 

* #^*H #^4^ «o v ^ ^fl^Rr Jl44 &4. 5E*h #Bfl4 

<£oj ^4 ^Hf^o s rDNA (ITS<3^, 5.8S^^ <3 , 18S-^-^-^ ^ 4 ^ 

jlAA 913., <>14 4 £344 4<£ ^ ^°l-g-4 ^-gv^ 

3 -fr43: 147} Sli, 7lxfltifl^ 0 >^o11 4*1] 4<*4 £.J2-^ Cfl^^AVo] 7>^>5. 

3. 7M*W7}<£*±<£# nflo. o.^.^ ^tgo] 
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1] 

PDB WflxHlAi ofl^Hfloj:^ ^o]^- ^^1* <2£r ^ 

t lniL^ 0.010 ~ 0.020 mg-2.5. #5"^ wfl^-g-^ wf^-ofl 

#31; 

K-<^]nfl*l 1L# 7l§o.S. *H NH4NO3 1.65 g, KNO3 0.2g, CaCl 2 -2H 2 0 

0 . 002g , KC I 0 . 02g , KH 2 P0 4 0 . 2g , MgS0 4 • 7H 2 0 0 . 9g , (NH 4 ) 2 HP0 4 0 . 2g , NH 4 -Tar 0 . 5g , 
Fe-Cit 0.5ml, H3BO3 0.031g, MnS0 3 -4H 2 0 0.01516g, ZnS0 4 -7H 2 0 0.0086g, KI 0.00083g, 
Na 2 Mo0 4 -2H 2 0 0.00025g, Thiamine HC1 lOOjag, D ^°>^## l.Og, JlS.^## 0.5g, ?H1 
91 0.3g ^ S.^ 3.0g S] Hl^s %7}*}5L l-^Itt 3*fl*r3. pH 5.5 ~ 5.6 

^M-t- #7># ^ QoM^ ^ ^] 7 y 3 cm 91 ^ ^-o>S.» ^71 

^-71 ^ofl 21 *H -frS.^ *o]5- Hfl^ll- 15 - 25°C, 24*1 # 10 

~ 40,000 lux 2) % 2:^ §HH ^ ^fl^Kr #3l» i^-f"* *}^r 
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[3^* 2] 

*fl l^Hl PDB «11*HH <>« «fl <£tb *MJ*I|# -£-3l*H 

^Hl Ml-i: «}i=H cj-Tll 3H1 K-^H*1 1LS 7] 

<!>H NH4NO3 1.65g, KNO3 0.2g, CaCl 2 -2H 2 0 0.002g, KCI 0.02g, KH 2 P0 4 0.2g, 
MgS0 4 -7H 2 0 0.9g, (NH 4 ) 2 HP0 4 0.2g, NH 4 -Tar 0.5g, Fe-Cit 0.5ml, H3BO3 0.031g, 
MnS0 3 -4H 2 0 0.01516g, ZnS0 4 -7H 2 0 0.0086g, KI 0.00083g, Na 2 Mo0 4 -2H 2 0 0.00025g, 
Thiamine HC1 100//g, l.Og, JL2.^## 0.5g, 0.3g, iS 1 ^ 10. 0g, 

^^^(Phytagel) 2.0g^ wl^rS. %7\*}JL ^^l^rS. *fl$| P H 5.5 - 5.6<>1 

^ *iis€ k-jl*in*i* ^ s-^Hr ^Tiis ^7>^ s^Rr ^hj ^ 

^o)^9± ^q-^- Jf-g ^o>B.5l ^§-«flo<MI 3* ^M-t- #<gfi. 
3] 

^1 1%H1 5a°H, #71 wfl^-g-71^ zl *>^-oll #^1^* ^ ^EflS. *Q 

all 2%H1 &<>H, #7l K-Jl^yfl^ll- *fl<#-g-7l g^ofl ^f-^1 0.5 - 

20 mm SLsL ^^^-g- ^^SLS. z>}±; ^ ^o}3_$\ ^afl°<Hl <*\# 
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51 

PDB Hfl*HH ^WSJ^ *°l^r T^l* €-4fl*H <2£r ^A}*H ^ 

tlmL^ 0.010 ~ 0.020 mg^-S Bfl<£-g- 7 l M>^-ofl ^*Rr 

#31; 

€2f°lB^ isllZL^ 3i)B2.i-i- 80 : 1 - 22] *\)^ # 

7] -g-A}*l] ^ofl ^ ^-Tfl; 

K-^Sflflfl^l 1L» 7l§o.S «H NH4NO3 1.65 g, KNO3 0.2g, CaCl 2 -2H 2 0 

0.002g, KCI 0.02g, KH 2 P0 4 0.2g, MgS0 4 -7H 2 0 0.9g, (NH 4 ) 2 HP0 4 0.2g, NH 4 -Tar 0.5g, 
Fe-Cit 0.5ml, H3BO3 0.031g, MnS0 3 -4H 2 0 0.01516g, ZnS0 4 -7H 2 0 0.0086g, KI 0.00083g, 
Na 2 Mo0 4 -2H 2 0 0.00025g, Thiamine HC1 100//g, D -M^#-§- l.Og, JL£^## 0.5g, 7\A 
91 0.3g ^ Z.5L*£ 3.0g ^ Hl-irS ^7>*>ji ^*fl^5L *H4) ^ P H 5.5 - 5.6 

°1 4^ K-^^tifl^l« ^-71 SHI #31; 

^M-r- Jf-g- Qo}7} 3 cm °J t^fSt ^7} ^^5L 

^-7] ^Tflofl ^1^5) -£u|-Jf -£>-£. <2j. ^ol^ Hfl^Sfl-i- 15 ~ 25°C, 24*l?i 10 - 

40,000 lux ^ % S^HH ^ nfl^H *fl2:£M ii-Hr -r-S.^ ^eH ^oj^ol 
#<3€ 3* ^^.s sfe dti-HF- 
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[Si 1] 
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[51 6] 
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[51 8] 
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